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fc, pS^5 7K12ahi, P I^77 Vm 2 ah tt^S&R 2 b^SC« 

[0 0 7 7] 

tfz p§3>^ M12ai^^pM^9 7 KJf 2 ah<^>^^^« 2 c^J&£*L 
£ ti\z^ pfny^ Mg 2 ai ^I«i 2 d d**ft»R 1 c 

± 3 *U X n ST** 2 abO^® Ct-?'^ ill P 2 3 *i/C v> * o 

[0 0 7 8] „ 

-e-ur *iov-f*s»i afljo*- s y^mmm 1 a t £ 2 © v — *h&«*r 2 a 

5 **W*2 d#»*«*e>4***»CNTCJ:oTia***t*ifcKJto 
T*l »2«« : fl, 2 H^M^nt^i), j|i:i2«^2«« 

1 WH^T- 1 ©£*liat«>#***§ < . lofttlCNT*** 1 O***^ 

l±©£lHfc5&JfcS*L*£fc"e* « 2 0»*««a^©**ftlB L, MO) 

U:ifSCNT^^>7y-FtLtSit5i5l«:ttSWl'-filLD^ 

[0 0 7 9] 

5 (a) ttf&l Of F^JStel 0 0Oft«Xa«r«*W^bfcWfliia, @5 (b) ~ 
(d) l±»2fl)fH4Jfi#2 0 0©f^«xe***W^*t^:»flHH^ HI 6 (a) ~ (c 
) tH7 (a) (b) tt, 11, f2^PI4i#1 0 0, 2 0 0^»«#^-^ 

H5 °(a)° Kgc?v>Tfl 1 ©if IW£J&#1 0 O^ilf ^ MOCVDft 

kzX 0> ^x/>tt©G a A s (0 0 1) it* 4 ?)i^fi#MSUB 1 ( s 
j ) ^V-^^^LT nM'fbL^: nMG a A sfrbffc&'*y 7rJi laa*JSS#&0. 5^/ 
mt-tlU *:nIAl 0. 35GaO. 15InO. 5P*^nI?7 7KH 

abfcJM&l. 2 mtll L, 1 G a I nP^^4^ KjS i ac *?? ? * £ 

5/<m t||m ^:Ga I nPfcA 1 Ga I n P fc^feJfi&Sti^Pflfit*:^ LfctS 
tt»lad*&&+nm<0JS3-C«J§U *KA 1 Ga I nPHW^ K»lae*ffS 
0 0 5^mT«lU (Zn) * K-e>^UpIftU;A 1 0. 3 5 G a 

0 15In0. 5 P*t>jft4pl^59 KJf laf£J¥$$Jl- 2/»mf»lU *Pp 
SGaO. 5 1In0. 4 9 P frb$LZ> p MSim® 1 agfcl? 0 . 0 5/unt-aiU 
^: P IGaAs*^pl3>^? hJf lahSrffSi&O. 2 ^ mtHitS £ t X 
oT. A 1 G a I n P^£*#*5>Jft&#»#Xla*3&jR-r*o 

[0 0 8 1] , _ 

Sfc4*i-Ciyf>/U A 1 G a I n P^W?>j£S#l#Xlai:, <110> 
[0 0 8 2] 
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«*Ki, Si02^f>WillcWL^ Pl 3 ^^^ >«lahfc«Ml c 
<D&MK, (Cr) Xl*± (Au) % L < 14 i S> ft* *- 5 * * *ffi 

1 c*J?3#iJ2 0 0 n m«tsai:ioT, pM 3 > * * hJg 1 ahk *- 5 v * 



CNT 1 Mt^ifcCiot, S£ 1 <*>4»ia£J&#l 0 0 



1 c t fc**tttfc 
(S n) frh&kt 

[0 0 8 3] 

*r H5 (b) ~ (d) e*^>t*2«)'*'«4*#2 0 OOffcSLXSfciE'**^ 
t7 H 7l»^^#i«SU B2±i:, MOC VDtt»K J: 0 * £**5?*£ 



[0 0 8 4] 

tt)*#:tti:tt, -9-77^7 (0 0 0 1)_ . ^-/cm*.!.. i/v^i 
4nffl/<y7rJi2aa***#&lfc+nmSKtf«»U (Si) 
Tnffl-fbL/£nfflGaN*»e.**nfflT*MI2ab^**#ll5-l 5 mT?«l t, 
MA 1 0 0 8 GaO. 9 2 N*»fcJ«& nfl* 9 ? K* 2ac*JP3ft0 . 

I nxGa-xN (fll, O^x) , n0. 0 8 Ga 0. 92NUnO 

OlGaO. 9 9N76^^S#pJSt^UTJltO#mfiT-#P#3t^^i"^»^M 2 
ae**&aH-nm«9JSST? 



&J¥$ft0. 0 2^m-C 



u"*^ Al 0. 2Ga0. 8 N * h j£ & m^SJS 2 af 
U -7^*->*A (Mg) * K-tfV^LTpM'fbL 



U PIA 1 0 



fcpIGaN^«4pI^ F*2agt*S»0. 2 ^ mt 

08GaO. 9 2N*&*Jpi^?? K* 2ah****& 0 . 4^mt?»IU P 
SG aNW^pin^^^ hJf2ai£J?$$J0. 1 ^mtfltS^Hiiot, G 
a N^i£^{$*ibJ&&#Ji#Y2a£^J&''f &° 

*t°R6tt-ft^^5'^ (R I E) Ciot, ^h7^t©W2bM 
•r*fc*0***BStv>r#JifltY2a*iyf->^U pl^y K«2«0. 0 5^ 
mgK^JSSfcfcSiSS*^*^^*^^* 0 "^ < 1 1-2 0 > #fi]fcj&ofc 

[0 0 8 6] 

M2aiM^«i^S i 0 2^f>^*W2 c**ttli«t^» 
[0 0 8 7] 

H15 (d) Htjc^J:? pfflav^^ h«2aifc»i 
(Pd) Xtt* (Au) *L<ttttL?»oaJi^?)«** , ^,~ok> 

2 0 0 nm«tKU:J:ot, *- 5 * *M* 2 d*pja ✓ >» 2ah k 
tAttKSa***. t-5^1S12d^liii:, rtf^ikfc* (Au) * 

f.MfICNT2Wt*£i:i:^t, ^2«ff«#2 0 0 «r«Tl»o 

^l°ia6S.O f I217^-tX5g^J:l9 > f^SU^FI^lOO, 2 0 0*6* 

*mfe v - ymw l d =£• & » 

*r°B6 (a) ^ti^- *1. i2 0t«4*#l 0 0, 2 0 0fc****ty 

v^dwib, 2bWrts*t«wcNTi, CNT x 2 ****J£*if?;*t 

M#Y2aO»WB (1-10 0) i«L, loAl G a l *****^®*f ± 
ftXla^S&S&l b tG aN**«#*e»**M#Y2aO»»»l b ^MttU 
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9 IZ Lt, «*JfCNTl, CNT2t«fH4. 

-ML/:SllCNTCt^o 

X^ml (b) C*-fJ:*^ 3 6 0 n»»TO«OV-J**«f«SUB 2 
©WMU i Dff i t < liY AG l/-f © 4** (*« 2 6 6 n m) tie 

i^ :> $3fi«SUB2 0lIIi | )IMt*. 
W^fnmOWm (t7r^7«R) SUB 2 

G aN5M fc *##feJ£*^*#Y2a#^j£3*L*o 

[0 0 9 4] 4*. 

*r si 6 (c) c^ti^^ *rv*A©ikj&iiflU*»rtv>*!j4 o - ccii, i2 

<& + lik«#100, 2 0 0MMU Sd«l«SUB2*r#*Jl#Y2a*6ll«i- 
-2> o 

t^rLu:^^-^^WSUB20»^MMlMt 
t£°|fck#^SUB2*ifl«"r*fc. 0 6 (c) ##»#Y2atf> 

*JL°BB7 (a) ^ti^i:> #*«#Y2a©*ll (naOiNOl) ( 
T i) 3U*Au3gL< tt£*te>©*Ji^6*4*-5 y**WP 2, nIGaAsIf 

JiP l ^itlciot^fltSo 

1-10 0) IHKt&oT, H7 (a) J£mt 
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I 0 1 0 0 1 , « u , 

[0101] _ ^tt. n 

-e-LT, i2©P-fMl a, 2a^, lit fICNT 1 , 

CNT 2 KioTHl^-r&CD-e, |»lb, 2 b ^^T^V^R! TSE^S^ - 

&Km2(DU-*f§kWiW2 a fc&*fc:RO#B#Y2a©»#^ -?-C0&^#*#Y2aK 
i«t^tRt^«Ui3<©f> *1, i2O+B4Jt#10 0 I 2 0 0£g* 

CNT1 CNT2i:J:ot|li«*fc*, @6 (b) ( c ) Ktf Vtz X n fc, mjEW 
; OV-fkllttt$j|S«SUB2^iflt^^tfICNTWiRi:lL 

Z<Dtztb, fi|:j|Rt^Lt*Mv>-C, #1, *2©4"ISi4«#l 0 0, 2 0 0 £ 
g fiCN Ti CNT 2 K «£ o Tlilif BrJfeSt*© l'—FftfcJSM" LT£«r* 

*SUB2**ilLfc*frC»i. !MMt©«»»CNT*m«fcUT«ffl+*/£*K, « 

i£ 1 H6 (b) C**»H^LfcJ:^»w, 3t«r36«S UB 2 ©KM*»fe»r36«*«> 
i ° £ 2 ©+B^*# 2 0 0 fc^OSR l^S < £ £ K X *) 0r < <DM 

S.iC*K, AlGaNJMRtlv^i^UUK 
S^iWWRl c, 2ctU, S i 02, Z r02. A 1 NWWWot 

J^lMhfeKCNTl, CNT2iU, Au, I n> P d tatft***J*t»jS 
-f & «fc 9 tcb-C^) iv^ 0 
[Hifett 2 ] 

4*, 1218 (a) »4*lOitiW&J«#10 0^«Ifi*«*W«^»flBH, HI 8 ( 

ttilE# 2004-3068436 
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b) ~ (d) teH2tf>4«W&Jfr(fr2 0 0 Of^SOlgSr^&K^LfcBfMlIU HI 9 (a) 
~ (c) tmi 0 (a) (b) ti\ SM, » 2 1 0 0,2 0 0*fc#S#l' 

-^£MLD£^i-ai^£^L^miIIt3^iaT~;Jb&o Jfc* H 8 ~H1 1 0 IC^v^ 

[0 111] _ 

^HJi®) i 0 flE* $ & V - *f £ft LDti, ft K M 5 b H 7 K/F U tz % 

[0 112] 

\,ZTfi-rmi <D^m$L&®-i o o tus (d) t:^ti2(D4 , ri4^2 o o^f*#it 

& 0 H8 (a) i:^l©fffl»10 0(i, HI 5 (a) K/FLfofP^^ 

#1 o o tiwjDMtc^-r^o 

[0 113] 

«SUB2±K, MOCVD^J:^ nIG a NXii A 1 N nlA*7 7 rJg 

2aaS.O f n2aGaN*«bfiK4nllT«l«2abfcx I n G a N * 6 j£* jfelBUK* S T P t £ 

£G aN^$#:frfcJit&#*#Y2a*3&&1-ao 
[0114] 

J: ij^WJCJi. GaN (0 0 0 1) StSUB 2±fc, GaN3Z.fi A 1 N*»fc&&n 
S/ty7 7«2aa&ff3ift&+nm@K^StJIU (S i) *K-li>/Un 

IftLfcnIG a N*5>JS* nlTii 2 ab£J¥£$J 5 - 15// mtflL> 
ittSi^f^t Lt^ (C) SrK-ev^LfclnO. 5GaO. 5N*5>* 

SMUS S T P i L, nlA 1 0 . 0 8GaO. 9 2N*^nI^7 7K 
J12ac£J?£i&0. 8 // mtf 1 L, *fcn3SG aN*?»jS4nS^ K»2ad*J*3ft 

0. 2 ^mtflL, InxGa-xN (ffiU O^x) , «x.tfl 

nO. 08GaO. 92NiInO. OlGaO. 9 9 N*?>)S4#Pl T» 
#mjre#J 3 *3Ifc#1'*MteJI 2aefcjft#+nm©JSSTM*»U Al 0. 2G 

aO. 8N3&»fejS&* ; f-l*SJi2af*J¥$jKlO. 0 2^m-e«iU v^^-JA 
(Mg) £ K-t?>^LT pS'fkL/cpMG aN^<bi££ pI*M Kg 2 ag*J¥£& 0 . 

2//mtfSU ^ pIAlO. 0 8GaO. 9 2 Nfrb$u& pl^ 9 y VM 2 ah& 
ff£i&0. 4/*mT«JiU ^tCpMG aN^<b**pS3^^^ >»2ai4rff$#&0. 

1 ^m-elit'SiHaot, G a N^S#^<bJ&&#ii# : Y2a£^/&1-&o 
[0 115] 

RjStt>f t>xyf>^ (RIE) KXoX, * V 7 4 -fW>WB&k 2 b 
i-£fci6<£3S^&l&V > T#Jf#Y2a£^»'^>^U pl^77 K12ah^0. 05^ 
me**>JM txyf^mtilCio-C, < 1 - 1 0 0 > 3rfflfc?&ofc 

[0 116] 

W', #»#Y2a©#$ifcifr2 bMO^fJfe«**J-y^^^*^^^«t "5- H 8 (c 
) fcjjrJ-J:? fc, 3feiftJRJiSTP5ft»B65ft»*L-CnfflT*»2abfciSi"**R*^U 
pM^y*? Ym2ai^(OmmzS i 0 2 Jfc * *MSISI 2 c BILtlfiitit 

[0 1 17] 

H8 (d) fcarTidfc. pln>^ h ft 2 ai £ I6JKIK 2 cO^Mir. 

>7A (p d) xi*& (Au) jgL< tii*Le»oaii*e»jsa*-5 ? ?m.mm 2 d£j?£ 

&2 0 0 nm«n:tKiot, P Sl3>^^>»lahk*-5 1 c £ 

fcWSCWKSMSsS-^ ? *«lfift 2 dO^Ii:, H>*:£^ t LT;£ (Au) 
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v - l d *■ §a at-r & o 

HilMII ( -10 0) fc*-*U loH«l.«««lbkW*Y2 
f^2b"w»t*l^tt, SfiCNTl, CNT 2 *««***. 

2 foi#l»1"^^^0. tflCNTl, CNT20»W*«h« 
-MU»tiCNT*4i:$*4. 

9 K x S U B 2 ?>*M «t <9 JStti" * o 

J - ^ Amm 2 d fc «*k 2 c k * s u b 2 k s * « 0 m . 

nlGaAsiKSUBl^ A u G e <D*£ C***^- 

^lll (b) «i-J:^, G a N •^•N^S'ffc^ ^H^piT^Hl"'^ ^ 
(V-10 0) HffcfcoT. B10 (a) |:*«iiTV>4-MU^4*#10 0, 

l d k j: , ±a Lfc» 1 k n»©»*#» T * 2 

©siiH^ts^-«^»^»«i s t p *a****©-c, 

SUB 2 fc#fcT*WP2ab«:M?*-*"*£ t^iSo 

£*L*S U B 2 oSM»6l«t« ^2*" n T *5i ab 5f 5g ? N 
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[0 12 9] _ 

0 8 (d) ^jpLfc* 2 a>*K£j£#2 0 0 liffeiR^W^^ 
SUB 2 tf» ftlftlRJi S T P S-COfffr^JR^f ^ JtSSSUB 2frbBRV>&W5X~ 

j^SSSUB 2affi**^€*ft^V-fMW3tO f X«f*SSUB 2©SllIg 
fc*5V»-t\ »Rfc#lt*T*WB 2 ab*«fc$Wf iRCH'CV^MiCN 

[0 13 0] 

&33, #**W-Cti, ag&Bfc lb, 2 b £ 'J y Ltv»4#, #1* L £*Uc 

[0131] ^ 

f/c, $«SUB2i:lTGaNi«^^/;i^:ov^i!iiL^ *f7 7 4 

7**u A 1 NiS, S i CmU, A l GaN»fflv^^i:UU^o 
[0132] 

tit. Wl c, 2 c t LT, S i 0 2. Zr02, Al N^O«MS#«-tw X o Tit 
I 0 1 3 3 1 

4fc, Hl*^mCNT 1 , CNT2tLT, Au, In, P d S-fiia*^€tI^ 

[Hiff«>w#*tt9n 

[0134] 

[HI] ^l<?5|lifi^lw«t i)f^»$*i*###V-1fM«>***«*WK*U^ 

0-*r&£o 

[0 2] * 1 <7)^M^^**#^-^«^^* , i*^^^^^ L7t|1 ' e * , ^ >0 

i ei 3 ] m2<Dmm : Bm-£*)ftM2ft2> *m®- v - if** <o v * <d 

[0 6] JEt;H4 ^L^^ffU-lfM^it^ft^^^LfeBI-C** 

[HI 7] lt:i4 tc^L/i###v-^«^M^^^^ lc ^ l '^ l2I " e * > ' 5> 
[0 8] »2 o^«^**#v-W*«»36*ft***WK:*bfcH-c**o 

[0 9 ] 2 o*ttWO**#V/--«fil*<0»ji**feS:aiS:fl9K:*L^H^** 

110] H^^2<0«^O#*#^-^«^^^ :S:; ^^ lc ^ L '^ |g| " t? * , 



o 
o 



o 

I^ofiW] 

[0 13 5] 

1 a — ^ 1 CO l^ — ^f: 

2 a— %£2<DU-*f< 
Xla— 1£ 1 CD#-Jf # 
Y2a— IS 2 <T>%rWife 

S UB 1 — -iMMfclMR 
S U B 2 — 

C NT 1 , CNT 2, CNT- 
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